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PURPOSE: To provide a nonlinear optical material which exhibits a large 
quadratic or higher nonlinear optical effect and has a lower light propagation loss, 
and a nonlinear optical waveguide element formed by using this material. 
CONSTITUTION: This nonlinear optical material is formed by substituting 
deuterium for at least 70% of hydrogen in a polymer compd. of a nonlinear 
optical compd. -compounded polymer compsn. formed by compounding an org. 
nonlinear optical compd. with a polymer material and/or a nonlinear optical 
compd. carrying polymer compsn. formed by bonding the org. nonlinear optical 
compd. to a high-polymer compd. This nonlinear optical waveguide element 
contains the nonlinear optical material in org. nonlinear optical layer. Data 
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=.)V7*J*r 1 s)-i-i-7?)l7*/*i') -N- X9\HHK2- 

fcHn*5/X5MW7X»J>, 4- [ 4-(2,4,6-hU/t- 
7JWn7fJWW-JP7xr^7'/*-» 7"7^ 
77*3/] -N- x?/Hh(2-kPD*3o:?*) 7X'J 
x 4- c 4-(4-;i-7>i^D75 i ;PXJl/*x;i'7xx;> 

7>/*?» 7x.=.)V7V*?» -N- X5 1 ;p-N-(2-t 
pn*5/xy;W 7xux 4- ( 4-(4W7Md7 
9 i ;i/7^*x;P7xx;i'7y^5 1 »-i-^7?;u7 , /7 

?>] -N- X?MHH2-t FD*->X3\I» 7XUX 

[00333 c n e o%m#mMyt¥it&mt, otic 
i aK±©««b^iii**v»tt* 

fr>ttfl«C#*lft*. Btttte. S8S© 

aiMMH^fc*** ^H*ns©4>&< tt> i 

f*. ) TafeS. ft*. ±R©iS#^$lRi:li. ¥-S5 
2«£iU©SS#^t-&4&©iI£«J (#UT 
-7l/>F**l>tt*'JT-7D>f) XttJinft*^ 

[0 0 3 4] *a»jSfiHFfl:^«lC*ViT. SfMHH* 

«fflT*«^. C2] •c«$ns«TK?is©ii 
iett^«sxtt^ft4«©7;p+;«K^©Wi2b 
&«tttt*«S«a#i«»?©««B«ifij6: • 

[0035] ±Ewfifft»tttt>, ±imm%##m 
-r^fc^. *»#«»3t*ft^«©fiFftit*tt. 

0. l~8 0MX"C**H£!tofcS"e**. t)U d© 
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m\sWs.^m%ttt%. 8 oflfta;£±iHi*« 

to 0 3 6] ©#tt*»icJt*LTj| 2 ©#fcJgS8 

©ssicb. A#TOK*©#tt#«K%$fl:6tt©ft 
±$Gm&fa±v, «^^*©*€rfrim*q»&n 

•5. 

[0 0 3 7] iBKJH'ttHCirtaSfcTKaTfcS 

•JfCfcoT. 0J*.«\ #UX?l/>, #'J7nb^ 
>, #'J4-y?Ml^>x>-l(TPX) , X5 1 k>^7'ft 

#'J7?U;V&X7.xJk #y**dMjji*xx 
x;k #'J7?'JJkr:HJ;k #'J7i"J;k7S F. # 

•J tfx;k7;kri--jk #ux^u>**»-f H. #'J7* 
□ fcfU>**1M F, tf'J-rh^^^+lM F, 
tf'Jl^l^BI&kfxjk #'jx?k>t:x;k7;io- 

u;>75>. # u tfx;PT u-r 7^"J;px 

3 1 U>t-V'7*1'-K #'Jx?l/>^-7^k-F. « 

a^uxxx;k #u*-#*-F (tr*7x/-M» 
-#*-K ^x^u>^Ua-;nfx7'J^*-^ 
-F*) . #<J7Uk-h (trX7x/-;i"xk/-f 
7 7*1/- F*» . #'J7SK (7"fn>6> 7-fn> 50 
6 6. n>4 6, :MD>1 2, 755 H^) . # 
'MSF. JPU^I/^X #Uv?7UJk7*U- F, X 

jp+v'fflffi, Tffi»#uxxx;k ->u 

3->^jm. B4-fe^o-x, mLWu-x, matt 

#Uv-7D^Xtt±E*$m«0TEJi*iM*l§» 40 

[0 0 3 8] *fi»i*#*fcfc»ic;fett*ff*u>a# 

*fc£a*U3V»T, #;M**->;wg. #;ktf*->;k7x 
*>S> X^7*>K7x*>S, y.?n-» 
S, ;*?D-Jl/75/g, 7x/-;i'£. -fVv'7^- 
h», 75/», 7> ; EX<7A*?^>S, X#*S/ 
-f 5 y -»K7x*>aw?o*««*«»36*ft^ 



*SW¥8-1 7 9 3 8 9 

12 

[0 0 3 9] ±E&S^^«5^-X#U7-9g«K 
H : P©'>^< tt 7 0 %#a*SBIC«koTH&$ttTfc 

ttx©£att«n?»«. iWHHfcfcaic* »*« 
■jT-atafca^csstLg&Tsm a*«H&L 

[0 0 4 0] ±BRiH t ©3-&. ftKffSfcfcl.fcbT 

a. awttfcan&tfu^io^iMJi/- k 

**'JW-F-72Dl'-F;&8-&#, tf'JX^UX 
#'JW8t'x;k #'J#-#*-F, #'J7'Jk-K 
#>JX7xJk tf'JfSF, tf'Jtfl^X X#*->8f 
SB, -> ij n - >«f ^©ns^ ft^<»©a**fl;«*i* 

[0 0 4 1] iS#^©#?att, a«¥*J#?«; Mw 

#*3, o o o~i, o oo, o o oohmmmtLxmm^ 

n-5. fc*3. r©5S1$ICMw 5,0 0 0-1 00,0 0 
0©t>©##3:U>. 

[0 0 4 2] *K3imUS«©«^. *T«*«»«*fc 

©*tastK 

[0 0 4 3] ttgflOgttKHWtttt. WBbfc«k5 
(c. Ci] fl:*«tK»?«»cB^Ufc*K^«* 

[0044] sfc. K^a*«»#«»3few****r 

W«*»*3t»«»ft^T?>b±V». C©*«#a«)l5 
*#»©«iLTtt. «*^»©#UJ?7-b?U>»|S» 
#. ^■j7xXl/>tfxU>H«#: > #'J7XU>g|« 

tf'j^^xvapstt. jHu^^ihws #ue 
[0045] *ftn©#*»%¥tme». £>sc«i; 

T. lttB*«#8»^fc£«!J&lten£E£Xtta*S 
^>7FU77-Jk ^>77xy>, -y-'J^Kx^ 

3. HRC, Jin6©E^3W©^r«tt, 
>filfc-^tl f ii9w&v»s3garaai6-Cat!,5*i < «flC2~2 0aft 
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[0 0 4 6] X.\Z, *»WO#«»***m*fflV>Tfl! 

«S*3WWt»^lr***»*tT. 
WI*?fltfMK&ftS. iE#*»«*»tt. 

•5. i0 

[0047] *&. **n0*a***im*mi. s 
«*«fc*r»tt©3fc»tM&s»*u *<Dmmm 

[0048] ±ftmm%mmm?<»&&ommt 

fcV>*», 0. lmmRLjWffiU». 4*lcS«<Di9$75i. 
0.1mm±!)*SHt. U>IUEflt 20 

[0 0 4 9] ±E#««%¥JI©itjPti. g«©JSlfr 

*»B%¥ii©a*r*. mm^mvwm&'k 

**fcJ:DJia*j5«. HRIC 0. l~5(im*(«3T* 
«. P«8^#1©WJ?^> CUmiDS^i, 

©MfWBJifcfcSiV>3IRM#£i;s. ttfc«F*K 
tt. 0. 3~2»m©WP!WBtaft*. 

[0050] *#«»3t*«»tai«±cw!i-r**tt a? 

TVyT'a-htt-eM'TSWSfcl*. 
X £no*Uk£» mttT-Vy. z?**rV>, DM 

F, dma, fcr>js», Mkrx SKx?;^©** 

[0 0 5 1] $*JB%?B©ft « 

■it*©* %m&%&vz¥-m$[% timmx&H 

*Wl£<faiT^5. ?**;Pffl»»K**©« 
S££iJm85 l **;W*<S«tf<!:HR©*>©1-fc 

♦3^a«tjSttfc*»!Ss»ofct>©t»ja©t)©t*t 

tt. *U*-#*-k tf'J/^M^Ti'Ul'-Mf 
©3?Wflt, AS2S3 , AS2S5, ZdO . LiTaOs, 

LiTaOs, NbzOs. Ta 2 0 5 , Si 3 »?at^«itfe*VSb.glwJ5»Miffff, 



•5%. ^57. #'J.*? 1 JM*74"Jl'-k ZnO jW$ 

[0 0 5 2] *Xn©#«»%«ttn«7©*ttR»tt 
«. ?ir*^ffl. #-;H!£©J§m©t>©# 

[0 0 5 3] ±e©*tttt©ffiBffft&tf53li. Wit 

*t, X5^S©«^ICtt, i«*i&B©Jtt*tt0. 0 5-3 
/im!&<a<5f)Ti&9, l~3 0mmOW,t< 

&JBSn-5. ^^^©SSlCfc, 3^*;WB©SS« 

n. 2~3 0tfm#a$nr*5. 
[0054] x^susigBSfwrsicfi, xtr>a 

[0 0 5 5] *Sra©?M#%*ttft*?ICtt. i&BK 
SMtfcbTtt. ITO , ft, £ PA. 7JI/SX*A5 

*»»acttfflsn*. *»»©#«»**«»*m 

ft®K&m S H G ^?©8* ©«»©** KH C £ 

[0056] *jmomuKe¥Mic«ttXftMs« 

[0 0 5 7] 

«wr*. 
*ffi^l 

Ties C4j T£sn*fc£4& (fs-1) 

1 0 0: 10) Sffi^U, 9ua*)lk®Wi 

fc. M$fSKJ?tKSloanm fi'^-^ 3 0 3 0) T 
«J^U&»K©KWttl. 2 (imTib^ft. C©i5tb 
T#$nfcBI&. 01»C^TJ:5*3Dt»«gSSffl 
K»*l 1 O'CfcMftU 1 0kv/cm©«#S2^ 
raWUDLfc. ■?•©«, M&Jt©, ft?&U 3 OtlC* 

**T«»©Bno**«t&. «#s^»fa. k^s^o 

tilt, Hi««X4%ft (das) ft^nfcif 
Pik^^mwfeso^fe^^N d : YAGU-f-ffll 
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ttbf-A (ifcg : 1. 0 6 4 Mm) \i.V>7MZ&%Ztl 

iotttusnt. ^*x*-fl(#8§^ft&n;t¥J9 
Uirtti. *>7";i^©A*fH-A©Aftft©W&i:UT 

3>tf3.-^-lC«fc0tt»$nfc. Y£>yH5£« (d 
11=0. 3 3pm/V) £#Jitf>7>.J:LTfflV>fc. ■€■© 

gllCjjVf. &Q8i2fctf7 y#—9 V v HI (SiOa) £ 

PMMASIO : 1 0 0©^JVJt7?ii^U&^DD*Jl/ 10 
Aj§«tSXt:>3-h^lcJ:Ol5Kfl: (KJP: 4 Mm) 
bfc. *t, jpjT-7^A©jiscx#*->8tji£ 

fcf5#l~&«ffi£i8:tt&. g«£i l CCicM&U ± 
SB<!:Ti8©&^ffi©fB]lc i MV/cui©ti#£ 2 #MEPia 
U 5£ (4) ©ft£&©Efi$!UI£fTofc. rtlS3 0 

fc. mz, m?mw>%<D&mm*ytm$L&ffi-kmz7* 

fc. *iS!S©«i«5Mnn?, S^li2 OmmT&ofc. ft* 

CD, 



^nfc*WKK^©«}filcSBI2lc^r. He-NeU 
-if-©^Ji&S (0. 6 3 urn) (DftZiiimteSmzj: 

Bft&ttl. 9dB/cmTfet). aajt^Jgfttt4 8pi/V 

}8ftifc«2 5dBt?*o&. 
[0 0 5 8] iti&mi 
&®mtbT% (4] ©ft^ta«©PMMASffl 

k m&m tftmz9ua*)ij*o>mmmf&L, a 

6n&»R©KJPBl. 5 /imTSoft, *JS0!l 1 2: Ml 
»C 2 JfcO«M3KmR (d») &M£l,fcttJ|&«Sl 
\Zmt. 3 &t&.fflSt&7>&—!?J*> HJi (Si 

o 2 ) ^tfc->U3>8«±ic. a; C4) oft^*tp 

MMA£10 : 1 0 0©*JWfr?ig£l/fc'&©©*Dn 
**A*Ii7i;>3-hU MM; (KJP: 4 Mm) 

ufc. sum tmmzbxmitLmTmft 

b&. He-Nel'-lf-WfggafcB (0.6 3 Mm) © 
%«*fiH6&lcJ:QBS*ttftlgft. fcJ3V©¥&g 
«JEtfft£n&. e$»£ti3. 6dB/cm£*£<. 
3t^»«2 8pm/V©fifCa&ofc. ftgiiftft 

[0059] mmm2 

[0 0 6 0] 
[ft 8] 
CD 9 
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> I'm \ i I n 
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0=0 
CDs 
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R=C 4 F 8 S02 

[0 0 6 1] fcfc, 5$ (6) tt, £T©*SS*tM#3itC ^©TMgfcSirfSt)©"*!*.?). *fc. 
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&n&*K©iwtti. 4 nmTSofc. mjsflj i tnm 

ICTfrf. ^Bfi&tf7>^-^?9HJS (Si0 2 ) Stri- 
fe v'J 3 >g«±t;:, 5£ (6) ©ft-&«i (m: n = l 
0:100) ©^nDtfJhMgfflefcXfcr^-hU 8 
Kfc (KJP: 4 Mm) Lft. Sdkm&nKCL 
TifcKKKHIH 1 fcMflsLfc. H e - N e U— !f-0*S 
ifiEft (0.6 3 Mm) 0£t«IMtettlCJ;DM;3*£:*J0 

CH 8 
I 



-f CH 2 - C-)— (cHg— C-4- 
x I'm \ i 'n 



'm 
O=0 

[0064] mmmi tmmz^aatoiAomm^ 

*L #5;*S«±fc;*lf>3-hftK.fc9»K*fls* 
Lfc. »Sn&*«©lWttl. 3»mT*r>fc. KKfl 
ltH»K2*©#«»it*S* (dn) &M£L£K a? 
*«*lfc>Wr. 4IIS»7>y-?5i»HI (Si 

01) *KttfcS'U3>»R±fc. (8) ©fc£«5 
(m : n = l 0 : 1 0 0) ©# □n;jy>l'Ai$&£Xfc:> 

3-hU SKfc (KJ9 : 4ym) Lfc. 5fcfc. Kftfl 
ltH«Cl/T*»»»3tHF*»!fPl/fc. He-Ne 
V— if-©»SKS (0.6 3 Mm) ©XtMlifilft&lC 
iDBSatt&K*. »3. 5V©**fi«BE*»#6n 
&. fi{S«*tt3. OdB/cmT*D. *3»fc*£*H:4 0 
pn/V©{aTSofco £&. 3fc*K#ttS*U «3ttlt 

[0 0 6 5] KKffS 
5£ (3) ©ft^« (DR-1) .hSrtSHtPMMASffl 

K *KmtH*fc*nnjM'2>©»K«flMSU # 

sn&»Bi©iWtt2. i /imT*ofc. mmmitmm 

£2 *©#«»#*«* (dia) 

4tiStf7^-^55'Hl (Si 

0 2 ) s^ttfc->'j3>a«±{c, a [3) oitGVatm 

*^fcPMMAS10 : 1 0 0©tJWt'TrS'&l/&t© 40 
©i7DD*^Ai§^S^tr>a-hU WKft (KIP: 

4 nm) Ltz. *t. mmmi tmmzL-zytmmm 



• KK. »3. 5V©*MUMUEiW»&nfc. fc8Ht*ti2. 
5dB/cmi/J>a<. Kfl3tt9ttftB6 lpm/VTfco 
it. *&. tt»ftfii£*U KXJfctt2 4dBT?*o 

[0 0 6 2] it«E«SJ2 
Tie^ (8) ©fc£**£KUfc. luT, #tU&## 

[0 0 6 3] 

MS9] 

CH, 
I 

c- 



C8) 



r° 

0-CH3 

?Z®ftL1t. He-Ne U-lf-OXaaW (0. 6 3 
Mm) ©3tS«BIS^ftfcJ:DBfiS*fcJS*, &4V 
©*«S«B£*M*&n&. £«8JI&tt2. 9dB/cmT* 
D, «a3fe¥€»tt3 9pm/V©Kl?*ofc. *&, * 
«M*tt**U t8ftifc.il 8dBT*-3fc. 
[0 0 6 6] JtK093 
5C (3) ©ft^K (DR-1) fcPMMASfflU, KKffl 

«±KXtI>3-httfcJ:D»K*(P*Ufc. »^n& 
»K©KJPttl. 3 umTS^fc. KKM 1 £mflHc2* 
©*»»**«* (d»3) fc«l!tbfc*S*S81fc* 
f. &*aiRtf7>^-*52/HJH CSiOi) SRttfcS/ 
U3>Sffi±IC. 5£ (3) O^ftPMMASl 0 : 
1 0 0©*;uifcT®£tfcfc©©£nn*;kM8&£:* 
fcT>n-hU SKft (Kff : 4 urn) L&. SfclC, 51 
K«ltn«fctT*»KK«^ft«fPl/fc. He-N 
e !f-©»W» (0. 6 3 wm) ©%«flH1«&& 
KiOBSStffclS*. »4. 5V©*KS*EB9*#&n 

9pm/VT*t3fc. £&, %£Htttt«*U iBftifcfct 
1 OdBT&ofc. ^ne.©<@tt. t>fnfcKKK3J:0 

*>©•?&?£. a±©**K«;fttftt««fc:3v» 
jsiisamc^-f. 

[0 0 6 7] 

[am 
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